Ergonomic Participatory Approach at Batunya Village Tabanan Regency: SUTJANA D.P., et al. Dept. of Physiology, Udayana University, School of Medicine-Sickles are the most common hand tools used by farmers, but nowadays farmers are complaining that the sickles being used are of low quality in term of sharpness, comfort and durability. In view of this problem, a participatory ergonomics study has been carried out at Batunya village for one year (from April 1995 to March 1996 . A sample of 119 farmers participated in this study. Through interviews and seminars at the local meeting hall and at the University of Udayana, opinions were gathered from the farmers regarding the sickles used concerning their sharpness, shape, weight and handle design. During the seminar the ergonomic application was also discussed with the farmers. All information was given to the blacksmiths to improve the quality of the sickle. The new sickles with a JBS mark are being sold to the farmers through the local KUD as a trial, and the farmers have been asked to comment on the new design. There is no significant difference (p>0.05) between the old and the new sickles from the point of view of productivity, but according to the farmers the new design JBS sickles perform better than the old ones. KUD officials reported that the sale of JBS sickles was better than that of the old design. By continuing this procedure a sickle can be designed ergonomically. (J Occup Health 1999; 41: 131-135) 
is one of the traditional hand tools, and is made by a local smith. The sickles are used during land preparation for crop cultivation, weeding, harvesting of vegetables and paddies and also more frequently used for cutting the grass for cattle (cows). Because the sickle plays a very important role, two or more sickles are usually owned by Batunya farmers. The farmers bought sickles at traditional markets in Bringkit or the local cooperative unit which is called KUD (Koperasi Unit Desa), at a price of 2,500 to 3,500 RP each. The quality of the sickles varied because they were made by different blacksmith at different places. The sickles are designed by the blacksmiths without considering the need of user or farmer. Communication between blacksmith and the farmer is as in Fig. 1 . A good quality sickle should meet the need of the farmer in, for example, the design, quality, size and weight and suitability for different purposes; so a meeting between the farmer as a user and the blacksmith as a producer is very important in designing appropriate sickles for farmers 1, 2) . In view of this problem ergonomic intervention through a participatory approach was conducted at Batunya village [3] [4] [5] [6] . The aim of the study was to enhance the production of sickles which are widely used by the 
Methods

Subjects
Subjects are 119 farmers, male and female who were met at their work sites.
Methods
During the study the following methods were applied: a. Interview; 74 farmers were interviewed regarding the sickles they use, their opinions of their own sickles, where they bought them, the durability of the sickles they use, and information was obtained to encourage ideas for improving sickles. b. Formal and Informal meetings at the local community meeting hall and at the university of Udayana. The goals of meetings were as follows: 1) Introducing ergonomic principles related to hand tools in an awareness program. 2) Showing example of newly designed sickle made by a blacksmith from Sawan (Mr. Jumita). 3) Then the farmers were asked to use the sickle and provide feedback or comment or criticism. There were 9 farmers used as subjects for obtaining data for comment or criticism. c. Measurements were done on productivity by comparing productivity with the newly designed sickle with that with other sickles on the market. Nine farmers joined the study voluntarily. The goal was to compare the productivity of the newly designed sickle with that of the existing sickles, and to get the feeling of farmers on the new sickles through interviews.
Result and discussion
This study was conducted for one year from April 1995 to March 1996. One hundred nineteen farmers, ninety six males (with a mean age of 36.6 +/-14.45 yr.) and twenty-three females (with a mean age of 32.35 +/-12.20 yr.) participated on this study. The results are as follows:
a. The first 3 month period (April-June 1995) In the first 3 month period from April for June 1995 the farmers were visited twice a month. During the visits, 74 farmers, 57 males (36.2 +/-14.48) and 17 females (32.1 +/-13.03), were interviewed. The information collected is as follows: -most of the farmers cultivate vegetables fields and paddies. -the farmers still use traditional cultivating methods for vegetables. -the most frequently used tools are sickles.
-each household has two to ten sickles, depending on the number of family members participating in agricultural work. -the sickles used are bought at the Bringkit market and at a local cooperative unit (KUD), priced at 2,500 to 3,000 RP. each. -the sickles used are made by blacksmiths from Sawan, Sangket and Kubutambahan villages, Buleleng Regency. -sickles quality varies from low high quality.
-the sickle can be used for not more than 4 months due to its poor productivity becoming broken, blunt or unusable). -the criteria to be considered in buying sickles are price, quality, design and sharpness. -the farmers had frequently asked sickle sellers for improvements, but no improvement had been made; in fact quality was getting worst. The producers (local blacksmiths) when producing sickles did not consider the user's opinion. It was true that there was no real means of communication between producers and users, as shown in Fig. 1 . In such movements, the arm, wrist, hand and sickle are in a straight line. In order to fix the sickle position in such a way, the sickle handle is in a straight line to the blade, and for the hand grip, the handle is oval in shape. The improvements proposed by the farmer are sharpness, design (shape of blade), blade not too thick and wide, blade fixer should be longer, holder not so long and big.
b. The second 3 month period (July-Sept. 1995) An informal meeting was held at Udayana University. Twenty farmers, all males (average age 36.1 +/-14.02 yr.) participated on the meeting. The principle topics during the discussion were problems being faced by the farmers concerning tools which are frequently used in daily activity, and efforts to improve productivity. How to improve the tools, ergonomic principles and advantages are explained to the farmers. In regard to improving sickle quality, the blacksmith in Sawan village Buleleng Regency has been asked to make sickles in accordance with the farmers needs and using anthropometric data on the farmers hands so that the design fits user parameters.
As to the quality of sickles, ergonomic principles were also introduced to the blacksmith in Sawan village. To start the study, a blacksmith by name of K. Jumita participated in the study. He made sickles as requested and sold it through the local cooperative unit (KUD) at Baturiti. The sickle sizes (in mm) are shown as in Fig. 3 . According to the local cooperative unit officers, after one month, more JBS sickles (Jumita made) than others were sold. But unfortunately in the same period imitations of JBS sickles were also found, and these adversely affected JBS marketing. On the visits to Batunya 16 farmers were interviewed, 10 males (mean age 36.9 +/-14.49 yr.) and 6 females (mean age 32.2 +/-13.3 yr.). Ten out of sixteen farmers bought and used JBS sickles and their opinions are as follows: JBS sickles are sharper and stronger, heavier, but the blade fixer is still too short, and the handle must be a little bit bigger and longer. The farmers suggested that the sickle should be improved as follows: the blade should be thinner, the blade fixer should be longer, and the handle should be 2-3 cm shorter. Some farmers have not yet bought JBS sickles, because they still have others.
c. The third 3 month period, October-December 1995
Based on the interview input, K. Jumita was requested to improve his products according to farmers' requests. In this period K. Jumita made new design and new mark. The new sickle profiles are as follows: the blade is thinner and the handle shorter and smaller in diameter, with a ring at the handle end, with a Triangle mark on the blade, and a JBS mark on the handle. They are priced at 4,500 RP/each and sold through the local cooperative unit (KUD) Baturiti.
d. Fourth Period, January-March 1996
During this period a study was conducted to measure the productivity of JBS sickles compared with other sickles. Nine male farmers (average age 35.8 +/-9.05 yr.) participated in this study. Trials were conducted in a grass field. Output was measured as follows: the area of the grass field was expressed in square meters, and the weight of the grass cut in g. Input was based from the heart rate when cutting the grass. Productivity calculated with the following equation (7) WHR=working heart rate. WD=area of grass field. WG=weight of grass. A=JBS sickle. B and C=sickle bought on the free market. Non-parametric statistics: Friedman's two ways ANOVA. X 2 =0.6667; df=2, p>0.05 (N.S). Because of limitation in grass fields, the productivity was measured as follows: Design 1: Cutting grass for 15 minutes with 3 kinds of sickles (A=JBS sickle; B and C=sickles bought on the free market). Six farmers (males) participated. Data measured were: weight of grass cut in grams, working heart rate, beat per minute (bpm). The grass field area was not measured. Productivity is shown in Table 1 .
Design 2: Cutting grass for 15 minutes with 3 kinds of sickles (A, B and C). Three farmers (males) participated. Data obtained the areas of fields where grass was cut (in m 2 ), the working heart rate, and weight of cut grass in grams. Based on the field area and the weight of grass cut, the productivity figures calculated are as shown in Table 2 . The productivity of three kind of sickles showed no significant difference (p>0.05). It may due to the difference in grass height and because cutting time was very short. The farmers opinions of the JBS sickles were as follows: -All subject (100%) said that the sickle is good design -All subject (100%) said that the circle is less -8 (47%) said that the handle is still too long -8 (47%) said the blade fixer is too small and easily broken -7 (41%) the blade is too thick -5 (29%) the blade is less sharp -2 (11.7%) the price is rather high
In view of these findings, communication between the farmer as the user and the blacksmith as the producer of the sickle is very important in improving sickle quality. Many years ago when farmer desired improvement in sickles, they went to the blacksmith and helped them make the tools. They could ask the blacksmith directly how to make the tools according to their needs. They could improve the sickles if they were not suitable, but nowadays the situation is different. The location of the blacksmith is so far from the farmer that such a method is not efficient. If the blacksmith sells the sickles to the local cooperative unit (KUD), frequent communication has to be maintained through the cooperative officer (Fig.  4) . The farmers tell the cooperative offices of their needs and the cooperative officers ask the blacksmiths to make the sickles as requested. The blacksmiths may also provide feed back to the cooperative officer. So through this communication the quality of blacksmiths' products has been improved and the selling of it product sales have increased. Last but not least, the farmers or the blacksmiths benefited.
Nevertheless, from the working heart rate point of view, it is found that in using the new sickle the working heart rate was not significantly different, as shown in Table 4 . There was no decrease in the working heart rate in cutting grass with the new sickles compared with the old types of sickles. Therefore, there were only insignificant differences in productivity and workload when cutting grass with the new sickles.
Conclusion
Through a participatory approach, an ergonomics intervention can be implemented to improve the quality of sickles. This approach can be started from the farmers as users, through the cooperative officers, and from cooperative officers to the blacksmiths as the producers of the sickle. With this method the need of the farmers for good sickles can be met and the blacksmiths can also increase their product marketing. Therefore, both the farmers and the blacksmiths gain advantages from the application of ergonomics.
